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(54) THROTTLE VALVE DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the possibility of 
abraded powder flying from a gear system adhering to a 
return spring, and to stably ensure the intake air amount 
controlling property of the throttle valve. 
SOLUTION: This throttle valve device for an internal 
combustion engine comprises a throttle valve 2 for 
controlling the mount of intake air for an engine 1, an 
actuator 5 for generating driving force, a gear A16 fixed 
on an output shaft 5a of the actuator 5, and a gear C18 
fixed on a rotating shaft of the throttle valve. The 
throttle valve device is also provided with a gear system 
7 for transmitting the driving force of the actuator 5 to a 
throttle shaft 6, a return spring 22 provided on the other 
end side of the throttle valve 6 from the gear C18 and 
applying urging force against rotational movement in d 
direction of the gear C18, and spring cover 23 for 
covering a facing side to the gear system 7 of the return 
spring 22, between the gear C18 and the return spring 
22. 
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2*«w**isj (xttBBi;*rti) c@wrr*. £©£#© 
(iss&s) », »D#2cts^snfcwt-i 5 

[0 0 4 2] &±©J:3fcS^fiE;RUWfe©*^» 
ffl©»0*813®tt>**fi:»«tt. *7 (C) 18 

u 2 2 xyj >ift}n-(Dmm^ K 



[0 0 4 3] (A) &9#g{E3©flSjI«#^ 

(A - 1) ^yj>^7JA-CJ:5U^->X7 , 'J>^ 

X7"'J >^AA'-2 3«, U^->7,yU >^2 2©^ 

^^fflcaaLij^->^yu >^2 2 (D^mmft 

SJtf-f K-rs^fflW-l' HSB2 3 at, U^->X7U> 
^2 2©g7j[S]F*3Jl#JC{4SL-U^->7.7' l J >i/2 2 

(Dmmmftzfi^ Ktsrtiw-r h*a$2 3 bt$fx.x 

[0 0 4 4] *ftCC?7'J>^*A-2 3lt 
fci5C*;U>6 al:<t^Ty-JWJ>^6 b^L-^ 
7 (C) 1 8fcfc£fc*ny HI446©— «BB (Ell* 
««M) tWtatlT^*. d©fc#, *7 (C) 1 8 

7*'J >^7J/\*~ 2 3 ©ft&ffl* jWC»/SStt*:/JvWS 

M(D^2 3A^ XDy WHfb6©— 

JSSP) CKltfc/MUffl»«©«6ACK^ (ft*) U 

xDy h;n*6©iaie*(R)c-&srbTiHii&-r««k-5c& 

[0 0 4 5] X7*'J>yM-2 3(t ±BB©J;"3£*| 
ifiCfcO, HlfttltH4CSTJ:5l:. U^->X7*U 
>^2 2©xn«/ b;H*6— HUM (Hit** £«o 
J:5l:at3.T*D, rnCctO. D^->J*:7*U>^2 

2 com&mm T^mtsm. rz>**^€-^ i 2 ^bb««* 

[0 0 4 6] (A - 2 ) ^V«*-f FSB • rt«^f-f HWO 

cce, sjaiLfcu^->7;^ , u>^2 2«, 7i7^i 

X— ^ 5 ©m^J$4©— 7j[S]^©Sg®)C i 0 ^7 (A) 1 
6, ^7 (B) 17, ^7 (C) 18*^bTdl*jH 
(H4#I, ES^cDal^, bl^, cl#l*!]C3* 

jS) ©sa^©3tai;073SS^T«'i>b, ttttfflt 
nmm^£tiLW.ifi?'ti&mftmifi&v&. *z\-c, ±ms 

X7'J >^*A*-©^«ij7J'f KSP2 3 aS»MJ^-f h* 
B 2 3 b tt, ^iS-rSTi >ifWltt& lOAiifc 

c. ccDi5fttttrn««ti:t*&i:. 

'J >^2 2 ©^««XttI*l««fe:S»UT-t-©fE»3«ft 

[0 0 4 7] c©<i:#, W-fl<SJ2 3alt ^n-> 
h;UW6ft&^Bil (Bl+tfl. H4+T«) ClWoT 
t£S^tt (C©0iJTtt7 1 -A^Rt?&53&«, 

>i7'-fflfiiJ2 2ai0 l^J@©^^#W-f FfiB2 3 a 
©ftJlgB£S&f 3J:5C06m:^-5. fiU d©^ 
#J^-f.h'SB2 3 a©*/hrtStt, ^7 (A) 16, ^7 
(B) 17, =^7 (C) 1 8©W»«6HC*3tt5U^- 
>*7V>if2 2M©MJ;?i!>Wt</j:oT* 
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[0 0 4 8] ftflj^-f h*g|5 2 3 b tt, ^©MTjIrJ 

O^S (#-f U 7 — >77"U >^2 2 OT, 

^T&O, U7->77'U>7*2 2©-S$$J2 2 a«kO 
' lmmtofr&PiWrt'f K«2 2bOfl-H«5£lS»L'5-S 
i5C05ntH5. •ffib. dOrtfliJtf'f KSB2 3 b© 
^7 (A) 16, =?7 (B) 1 7, ^7 
(C) 1 8©pIii$giafC43ttS'J^->Xyj>^2 2 

->xyj >^2 2^/hB#(C<D*-U^->7>yU >7* 
2 2<nnmm^-i KLU7->7 7"y >7*2 2<DM>b 

[0 0 4 9] ( A — 3 ) 7. "7" U ^2TOttfiBo'ifS*l*|jft 

7*mttg& 1 0 AOJ!Mfc&<»*>. 77"U >iTOtt» 1 0 A 
tt. Ma>L/fcJ;'5.<c7D^ MM^-rA^^l o© 

•5*,, ^ y U >^*/\'- 2 3 t U ^~>X yj >^ 2 2 

2 2 01M2 2 hi>mvmi<Z>*lT^Z>. 
[0 0 5 Ol^CD^yj >y®#VtSBl OAO^t'J^ 

->7'7 p u>^2 2©g*mirtjB«ik:ttirraaB»o*i. 

JSfflfl lOAatt, III 1 fCSrr «fc 5 .X D y h;UW 6 — 

D, .IftfCioT, U7->7,:/U >7*2 2CDM^bfc 
^{I'kPffC&UT, MWI2 2bit3 1 JU !©**«■€• 
©Wiffill 0 AafCS»-r-5<t'5fCEISnTV^. 
[0 0 5 1] U7— >77°U >^2 2©X07 h 

>vm 6 ftfisifiij n, xyu> T^ttsis i o a ©*wa«i tc{£ 

fi-T4BSRiR^CD[H]fflTft-57 7*'J>^t*AgPl OBI: 
#AgEH2ft-5. Z.<DXZfV ASB 1 0 B©£€>£ 

^wfijtctt, x7U ArtBffl 1 o c*^ite>nT 

US. >^i3A'- 2, 3 ©niW-f KSI5 2 

3aiX7'J >7**f XtVmm 1 0 C t03g*|«I(HI«tt, 
JHBW-f KSR 2 3 a , U *->77"y >7*2 2 , 77"'J 
>^#A^Hagl 0 Ct^SUKS&LfcUKDtcfeu 

[0052] jw±(c*5ut. mh*6*». 

*®«H#3MS«©ia<E«liS»«b, *7 (A) 16*5 
fiSU ^7 (C) 1 8A«ttt)#<Z)|gtettJCH^Snfc3B 

2ft*#a^Mts t ^yj^M-2 3 
ft, t & u *->Ayj >^©«*an»^tttrfl!i 

[0 0 5 3] (B) ft Djfcg!® 3 <0g««rfeXtfftUBS& 



(B-l) 7>7*'J>^*A*-{C«k5l»M 0f7*OJ«(6 

») ' 

ftO# 2©H#7fft • H^flftfmcH:, Mi£l,;fc«fc 
»*«*|7rtJC*HT, ^7 (A) 16, ^7 

(b> 17, ^7 (O 1 Qwm&is^-ommtitf&m 

SftTtK. dOt*, ilS, *ft&*723L©** 
(dfft) l:ioT^7BMLTl>f> 

&UT, #ffi-^X>->'> l©H»t<t^T#^7 1 6~ 

laamemto-cpm (d-tft) *«jb*u irniu^ 

[0 0 5 4] -75, 'J7->77*'J>7*2 2H7i'fjL 
x-*5©iESST£M##f6JHrfWf (*7 CO 18© 
^EPcl77l^]^©lElS^Bt) <C#tt«K:as»Sft, » 
^ftfljfm (^7 (C) 1 8©^c 277f^]'\©[HlC 

ig-rctt^a. r©'J?->X7iJ>^2 2ll *7 

(C) 1 8©7Dy h;nM6fa»«csa:tte.ftTuafc 

86, HllC*-rJ:3k:«*««7C»lxTJ*ttWia»U 
fc&gMGfUC&a. *<Dfc«>,"-t©S*-CttJtlBOJ:3 
t®*ti«7F t 3-p^bfc^ffiWJ^->X7"U >7* 
2 2 CfRj*^TfH5feL.#*-r-5nJtgtt^«tVii:ttWA^ 
U. 

[0 0 5 5] fit, '=**«»IStC*3V>Ttt. KMffi© 

'J >7*2 2 0**»*7^tttffl!l*«3«t5k:-r4. d 
fttJ; 0 , 7 fflij^ 6 **f U^-> 

xyj>^2 2t##-ra^I«Btt*fi«T*c:t*«T* 

«Ifgtt^{£«b, 'j^->^yu>^2 '2<Z)XK-ffeMI 

{ctx^u->x*i*i;a©*ais«T#-2). cm:j;t), 

[0 0 5 6] 7i43, -eoffifb, «>ttf, ^7 (C) 1 
8©^1©«®1 8 atZUy hMf-fA7v>^l 
0Og§jgS?l 0 bt©dTft, *7 (B) 17, Ml 
9, RWigUiCCttl, fC»Sl4t«§ 
f¥**«tr*«^Py 0 acOd-Tft. 7 

?fal-^ 5©7*7^r-y hgB5 b (0 1 #88) tdft 
l:^t5^D 7 hJl'jRx-f dr— ->>^1 0©7*7dr-> 
hSTOl 0 c td!)£tni:iD*St4*«»*. 
©ffi'J^->77'J>^2 2iBI-ffl|BKl»a4 £ 7JRy 
77 1 1 ©ISCaLTfef it 

(B-2) 77"U>7**A'-{Cj;SI»a (7jc$fe*^?, 
©ffl^) 
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Xo 7 Ml^x-CA^v^l 0TSK(ctS^fc7Kfe#^ 
12H 7,Uy bjM^ J\Vi»7l 0 • ^-Ttr—T. 
1 l|*]gI5^P B 1t^i:^aii-rsBflD«S<hf=c5fca?), * 

a^tt^/j^ittsA-T, d©±t^. ^-©{SAM^* 

fS (B-l) CDJ?^|W|«CD$fSL<^l/^li€:-^^S 

[0 0 5 7] **Ss/15SIK&^T«, X^'J> 

^M-2 3$. U^->xyj>^2 2©7Kfe£7"U 

MAI 2Sr^-b^^e»7l3fe-r-5ffi^U^->7.^ 

u >i/2 2 \zttm?zmmz : b{&m-t2>c£itfT~%z 

©T, 5SH(3^ 9^2 cDKA^*S'JW4 : &*^t'* 

[0 0 5 8] (B- 3) >ifT&ttWzi$tf2>]Mt& 

Mj&Lfei-StC, U^->7>yj >^2 2te*£D#2© 

>tf~®.tt<<tffll 0 A©?*.— g|5«: l J^-> 
^yU>i"2 2C9g^[6]|*lJHaiJ(C|gtt, ^©ftUBWClg 
tt/fcgfcfr©:^/^'] 1 0AaT l J^->X^ l J>^2 2© 

[0 0 5 9] CCT, *Hii®»Jr*3ViT«, -hf2©£ 
■SKtf-f H^Bg^^:fe-r7.-/U.>^#^SI51 0A©*1- 
SIlOAa (-T^:^*. U^->^.^U>^2 2 (CSS 

tU U^->7,yj >^2 2<OtfFMU7c^<l^BtlC 
*5^T, teSS#12 2bi0 l^JSO^*©^#Jl 0 

->^.yj>^2-2i:XyU>^#^l OAtffll 
MSi41/M;Tt5©T, <£H-hf2 (B-l) Tl&BJ 
Lfe^»^-tfe (B-2) Ti5J?gbfc®^U^-> 

^22©^!* • tt®(ct7v^u->x^u-sro2r$e>(c 

^(C*fP*iJT'#, |&9#2©©A£*S$ffltt££bl:: 

m*Kgc5£W testers £ z>. 
[0060] (b^4) hmx-i vmz&vzm&mm 

-kf2©J;e>»cU f — yTsZfV >{f 2 2teMtK)fr2(Dfflfr 

w. ^rortJifiij-eu ^->xyu >^2 2 ®^#JlcT 

-So 

[0 0 6 1 ] **^^(C*3UT«. ±.%Z<F>£.0\Zl3< 



SS#J2 2 a £9 l^J@<D^*^iJ^< FSB 2 3 a©|*)Jig 
^t^grf lib nT^ -5. LfcAbT, U*- 

>x^u >^2 2 <h^#w< na?2 3 atom&wmz 
m.'NzT:izz><DT\ mz±m cb-d -cia^L-fc^ 

*K>±fB (B-2) TBM!Ufc«ft&*y*— >A^'J> 
d/2 2Kft*bfc*^«a)£UTfc. 'J * 

->X7'U >^2 2 g Sft'hKtCi:^* 4 

^ • mmzt7s^vi'7,tf i kvz>v>$:iiz,\zmm\zm 

[0 0 6 2] (B-5) ftflW-f H*K:*SW*a*Ba 

S'Jvffc 

±§2©i:5t, U^->7.yj >^2 2te3££)#2©!M! 

#^\miftmzm5fa*-btfU'b-?z>£.? fcje#T*fc 

tb, > if ton— 2 3 CF*3#J#-f h'32 3b £12 

W\ -^©^jSHItCJ ^->xyj >^2 2 ©ftJKmc-f 

[0 0 6 3] *WfcW&\Z%>\i*X\%. -hf2©£? 
KaM6**fc"rrt«3!f-f HBB2 3b©XD7 h;H*6* 
p5]©52£, U^->X^'J>^2 2(DXDyhMi6 

^— >X"/U>^'2 2<»\Lv3-WT) tJioTJsO, U 
^— >X7 P, J >^2 2CD-«fflJ2 2 acfcD 1 ?iJl 

rtffl'j^'f K«2 3 bow-ffiffitmmisz>z>£o\zm*>n 

-f H^2 3 b t©aS5SaSfi/h^-C^S©T, &IZ± 
IB (B-l) TI8^UfcJW€iBH»±E (B-2) Ttft B M 

^L-Tfe, ^M©liA-^ , J^->xyU>^2 2 g#© 
0, 'J^->X^"U >^2 2CD^ • «»fct^7-U^ 

( B - 6 ) 7. y J > if» ASB 1 0 B <D9kMk 
xyU>y*A-2 3©^#J^-f h*«B2 3 atxyj> 
ifW A^HigB 1 0 C tflDffi^lfiimwItt, *MB*f-f H«2 
3 a, U^->7,7 P U >^2 2, >^»A^HHi5 
1 0Ct*^VMcSS5b?S:^ISt)»C*3ViTS/jNi:^-5«k. 

itmxm i o b c«««^*«**«a <o < < . 
[0 0 6 4] ±E*ss»ii©ao^ainc*nT 

tt. ^7 (C) 1 8 £Z7V>ifjirt-2 3 <kSS"J*0 
«WJi:LT«l«bTV»a&*, ^7 (C) 18, X^U 
>MA-2 3, U^->xyU >^2 2, K6<7.n-v 



( 10 ) 
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h;Hft6 **n y mm^tV 9 jca*ftW-**Wi. £4 

(0 0 6 5](Dtftt)^ *f, X07WI*6S, * 

(D^IC, U?->xyj >^2 2©XD-y 
#J (i4T«TJII) 2 2 b^Dy hJUtfxW A^v* 
0©X:/U>irt&#ttg&l 0A©«OAt»CI 
Jg-f-So £©£#, 'J:*— >X:7'J>^2 2©XDy h 
JUtt 6 — mm m 4 tB±J» 2 2att7 U — 

C0 0 6 6] X^U>WA'-23SW7 
(C) 1 8 ^07 h«6©/hWttffltt6 Ati 

[0 0 6 7] ®^-LT. U^->^y i J>^'2 2 07D 
•y hJUW6— SSHBJ (HI4Ttt±*» 2 2 aS,'^7U 
>tfti)V^2 3©MI#-f FSB 2 3 a(C^fc«J0^# 
S52 3 B£tf-U *7 (C) '1 8©-tJ5t>:fc#SBl 8 c»C 

[0 0 6 8] ©mmz, ~s-)W>if6 b^l/T#;P 

[0 0 6 9] JJU©«fc3fc#«£fc*©H:, ^JB®© 
ft. 3 ^©W^-r ;WT?$5^ 

7 (C) 1 8 ©/jNfiM©^«©A 1 8 AW^'J>y* 
A*— 2 3©/hflM©^©7v2 3 At^'SI/^CSSfClHl 

ffi^tttt£©tt#B-trte&i^ e> -c* 5 . 

[0 0 7 0] b*>Lfc**5, itaWcfc^tc®-^®-^®-* 
<^3 Wfflft*f*ttfWil*fT -5 #J0KD»= 
TX^'J>^A , -2 3RW7 (C) 18^n 7 h 
;HM6 fC0j£bT<^-5fcJ&, ^(l@T'J^->xyU > 
^2 2©Xn-y MU— ifflffliJ2 2 a £^7 (C) 18CB 

jttsi- ^->xy | j>y2 2©#^s§tto 

'J^— >xyj>^— «HBS2 2 a^X^'Ji^^A* 

*7 (C) 1 8©<jD9^#g&l 8 ci:lSt5tt>5a 

fE©J; 3 o tfD tti U^*«c* W4«fi©fc*-hlBX 
yj >^#A~I2J9*#2 3 B©*#$£Jt!&tf];fc;#< 

^©smst-t * t ^ 3 s . 

[0 0 7 1] d©«fc-5fc;ft££SK:efe#'fS&#lcte, 
=¥7 (C) 1 8<h7.yU >^*A*— 2 3tSlOO«W 

(*7 ■ tLT-#»Ci*ttltf 
«kv>. 0 511 -?-roj;pfe»Wi:J;5^7-x^'J> 
iftin— 2 5©#tifi£3T;t\ H3 tra— ©«^&iJ,fc 
Ht&O, I6IJ, ISI5*VI-VIISff®fCj;^^®f®glT 

**. ±fesi»^.iiti^©ge»tc«> n-o«w*# 

Ltv^. cne,0 5S.u:gl6t-^TJ;5ic:> ^7 • x 
7U>y*A'-2 5ll ^7 (C) 18t«St**7 



(o sis' <t, x7 p u>i7'*/^-2 3\zmm?zz- 

[0 0 7 2] iiEJtJgweis^T, ttffHfc&ralBH&n 
IS*©. *7 (C) as 1.8' iMttD^tDBtEMtCHfiS 
ttfcSS2»**S£*fi£U X7"U>^A*-gf$2 3' 
I2f*fg:<!:U^->X7 , U >i7*£©fl3 CR^6 

n, tfcu ^->x7u >^©»*««i^BfctrtBi 

[0 0 7 3] _kfE^W;:&V>Ttt. ^7 (C) 1 8t 
> if tin— 2 3i# 1 o©^$t<h LT— fctfjlcfc 
fiR («xS-Mfl:J;-DTM) SnTt»*CtJC«fc 
0, ^7 (C) 1 8 t,X7V>?l3rt— 2 3 £#SV*K: 
g E&KEHEbT b S 5 <fc V>3 *&3£©jStf*#*.fe < T t> «fc . 

[0 0 7 4] bfc^oT, ±iSbfc®~@©#)li£, ® 
XQy h;U*46 £^7'J >^1 4SO!->-;l' l J >if2A 

U >^2 2— 2a5, X7U >^;U^BS^«^f' 
-f H««0**«2 3B^U =¥7 (C) MWQiKg 
351 8 c{C@^-K2)U^->X7 r >J>^ftil«B#J2 2 b£ 

/\^>^xyj >y^#tt^ i o A©^D^#gBtc@ 
«-KD4 I 7 • x^U >^#a*-2 5 sxn-i/ b;i4* 
6Afc«^St5, fc6»'3IIW s r«*Cf«lt*ff 3 

S®-K2)-KD-@t f^SIJ©^© £ *©«k 3 

[0 0 7 5] g*fc. ^M@)T¥7 ■ X^U>^*A'-2 
5£xa-y h;Hft6 tiROWtStfrlc, ^«6#JiI©-CX 
yj>^*A*-«JD^#aS2 3 B (B4#M) K'J*- 
>XX"U>^2 3 £;R®£i±S£<ha*T#££:«K ftfizg 

<?ioT«JD^^gK2 3B©**S*sfcS«k/MS»rT?* 
■5 (^J^.tf l J^->X^'U>i7'2 3©if^gST?/jN$<T" 

**/hl8 fc WUMTf # 4 <t V » 3 S»* t> » % . 
[0 0 7 6 ] 

^.©^«]#JT#4. Lfc*ioT, ^0^©©A^«*S'J 

imi] *»w©— **»afc<fc*«9#8s©£ft*i 

[B2 ] 'H 1 C^l/fc«0*Sl»mfc«b4ISHI 
IS © ->X 7- 4 . 



( 11 ) 
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[0 3] Hl©#lifi^6^7ir-^**D^Ufc»jfi& 
im 4 ] 0 1 t>IY- IYWfEtf*-fc»riBBHce«*t«rr* 
[15] =£7 (C) h7,7'^y?tin-£$:l'D<D%m 

[16] H5«t»VI-VIWKKJ:*«BWffiBI-C**. 



lOAa ft-mffl V)*->7.-7>)>!f<Dmi5fo 

l*lJi«KffiW*«»©^««) 
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[01] 



■10Aa:^flfflll 
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12:7hi6£;S: 

16:¥T (A) 1*1***8) 
18:¥T (C) (12®**©) 
22: *-fX7"J 
2 3: XI 'J (ft^-f-S) 
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2 r , Tjf 
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